Epileptic activity may be more prevalent in early stage Alzheimer's disease (AD) than previously believed. Several studies report spontaneous seizures and interictal discharges in mouse models of AD undergoing age-related Aβ accumulation. The mechanism by which Aβ-induced neuronal excitability can trigger epileptiform activity remains unknown. Here, we systematically examined field excitatory postsynaptic potentials (fEPSP) in stratum radiatum and population spikes (PSs) in the adjacent stratum pyramidale of CA1 in wild-type mouse hippocampal slices. Soluble Aβ oligomers (oAβ) blocked hippocampal LTP and EPSP-spike (E-S) potentiation, and these effects were occluded by prior treatment with the glutamate uptake inhibitor TBOA. In accord, oAβ elevated glutamate levels in the hippocampal slice medium. Recording the PS revealed that oAβ increased PS frequency and reduced LTP, and this LTP deficit was occluded by pretreatment with the GABA A antagonist picrotoxin. Wholecell recordings showed that oAβ significantly increased spontaneous EPSC frequency. Decreasing neuronal activity by increasing GABA tone or partially blocking NMDAR activity prevented oAβ impairment of hippocampal LTP. Finally, treating slices with two antiepileptic drugs rescued the LTP inhibition induced by oAβ. We conclude that soluble Aβ oligomers at the low nanomolar levels present in AD brain increase neuronal excitability by disrupting glutamatergic/GABAergic balance, thereby impairing synaptic plasticity.
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Introduction
The risk of unprovoked epileptic seizures is rather high in earlyonset (often familial) Alzheimer's disease, perhaps as much as~90-fold higher than in an age-matched reference population (Amatniek et al., 2006) . Importantly, epileptic activity may also be more prevalent in the early stages of 'sporadic' late-onset AD than was previously thought (Vossel et al., 2013) , but the underlying mechanisms are poorly understood. In line with the increasing awareness of the occurrence of subclinical and clinical seizures in AD patients, several laboratories have reported spontaneous seizures and interictal discharges in mouse models of AD undergoing age-related Aβ accumulation (Palop et al., 2007; Westmark et al., 2008; Minkeviciene et al., 2009; Vogt et al., 2011; Bezzina et al., 2015) . Such studies suggest that the hyperexcitability induced by oligomeric Aβ assemblies (oAβ) may involve depolarization of the resting membrane potential (Minkeviciene et al., 2009) Although epileptiform activity and its relevant effects are common features of AD mouse models that likely contribute to Aβ-induced cognitive impairment, the neurophysiological basis by which Aβ-induced neuronal hyperexcitability can trigger epileptiform activity remains to be elucidated.
Neuronal activity in the brain depends on a balanced regulation between excitatory and inhibitory neurotransmission. A loss of excitation/ inhibition balance in favor of excitation can result in epileptiform activity. The excitatory glutamatergic system plays a key role in generating and spreading epileptic discharges. Extracellular glutamate concentrations are tightly controlled by a family of membrane transporters predominantly expressed by perisynaptic astrocytes (Danbolt, 2001 ).
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